Peer passengers are associated with risky driving behaviour and increased collision rate in young drivers, but the mechanism by which young drivers are influenced by their peers is not well understood. Here we report two studies that explore the effect of peer influence on young drivers. The first explored the relationship between susceptibility to peer influence and young drivers' engagement in risky driving behaviour. 163 young drivers completed self-report measures of risky driving behaviour and susceptibility to different forms of peer influence. Results showed that young drivers who were influenced by their peers to attain social prestige and through peers intervening in their decisions committed more driving violations. The second study sought to utilise the susceptibility of young drivers to peer influence by using peers to design and deliver a safety intervention, following the 'U in the Driver Seat' model from the US. When compared to a traditional fear appeal and a control, the peer intervention group reported safer attitudes and intentions to drive safely at follow-up. Together these studies provide insight into how peers influence young drivers' risky behaviour, and support the notion of using peer education tools in young driver safety interventions.
Introduction
Young novice drivers (under 25 years) are involved in more collisions than older drivers (ONS, 2014) . These collisions are more likely to be classed the fault of the young driver and more often result in death or serious injury (DfT; 2015; Clarke et al., 2010) . Road deaths account for 25% of deaths amongst 15-19 year olds, compared to 0.5% of deaths in the wider population and so understanding the factors that underpin young drivers' increased collision risk is imperative so that we can target them effectively with safety interventions.
The presence of peer passengers is one of the key factors implicated in the risky driving behaviour and increased collision rate of young drivers (e.g. Rice, Peek-Asa & Kraus, 2003) . Young drivers use driving as a means of socialising with their peers and are likely to have passengers more often, and to have a greater number of passengers per trip, than older drivers (Shope & Bingham, 2008) .
Unfortunately, it seems that young drivers are also more likely to engage in high risk behaviours such as speeding (Moller & Haustein, 2014; Rhodes, Pivik & Sutton, 2015) , drink driving (Bingham et al., 2007; Fernandes et al., 2010) , not wearing a seatbelt (Williams & Shabanova, 2002) and night time/weekend driving (Doherty, Andrey & MacGregor, 1998) when accompanied by peer passengers. Rice et al. (2003) analysed police reports of collisions involving 16-17-year-old drivers and found that driving with passengers was one of the most common predictors of a collision resulting in the driver being seriously or fatally injured.
Not only are collision rates higher for teenage drivers accompanied by teenage passengers, but these collisions are also more likely to be judged the fault of the young driver (Williams, 2003) . For example, Preusser et al. (1998) analysed five years' data from the Fatality Analysis Reporting System (FARS) and found that the presence of passengers was implicated in proportionately more at-fault fatal collisions for drivers under the age of 24; whereas for older drivers the presence of passengers was neutral or a protective factor against at-fault collisions. The greatest risk for young drivers' involvement in an at-fault collision was the presence of a similar aged passenger. More recently, Williams and Tefft (2014) analysed police crash report data for the years 2005 -2010. They found that more than 40% of 16 and 17-year-old drivers involved in fatal crashes had teenage 4 passengers; and when teen drivers were accompanied by teen passengers they were more likely to be at fault. Ouimet et al. (2010) investigated the age of the passenger further, using data from FARS and the US National Household Travel Survey. Their results indicated that whilst young drivers were most at risk when accompanied by teenage passengers (particularly male passengers); their collision risk was reduced in the presence of adult passengers. Simons-Morton et al. (2011) collected data on young drivers' during their first 18 months of licensure. They found that collision/ near collision rates for young novices were 75% lower in the presence of adult passengers but 96% higher among teenagers with risky friends. They suggested that low rates of risky driving when accompanied by adult passengers were indicative of teenagers' ability to drive safely; but that social influence may result in riskier driving in the presence of risky friends. Ouimet et al. (2013) conducted a systematic review of the literature on peer passengers and their effect on young drivers' collision risk. They echoed the findings of Williams, Ferguson and McCartt (2007) , finding a clear, consistent increased risk for peer passenger presence, particularly in fatal collisions, even when the young driver was accompanied by only one peer passenger.
It is male peer passengers that have the greatest negative effect on young drivers' risky driving. Simons-Morton et al. (2005) observed young drivers' driving behaviour when exiting high school car parks with passengers or when alone. They found that teenage drivers drove faster than the general traffic and allowed shorter headways, particularly when accompanied by a male teenage passenger.
Interestingly, whilst both male and female drivers allowed shorter headways in the presence of a male teenage passenger, when male drivers were accompanied by a female passenger, they allowed greater headways. The riskiest drivers were male teens accompanied by male teenage passengers -for whom the observed rate of high risk driving was double that of general traffic. Similarly, Chen et al. (2000) analysed collision report data and found that male and female young drivers were most at risk of a fatal collision when accompanied by male passengers.
The presence of peer passengers is widely accepted as a risk factor for collisions in young drivers but the reasons why they pose such a risk remain relatively unclear. One suggestion is that adolescents are more susceptible to peer 5 influence than other age groups (Steinberg, 2004) , and young drivers are influenced by their peers to drive in a certain way. High susceptibility to peer influence has been linked to various measures of risky driving in young people. For example, Simons-Morton et al. (2011) found that speeding was associated with young drivers' susceptibility to peer influence, number of risky friends, tolerance of deviance, substance use and high sensation seeking. There is also some evidence supporting a neural basis for susceptibility to peer influence and risk taking in adolescence. Falk et al. (2014) found that young drivers' neural responses to social exclusion predicted an increase in simulated risk taking behaviour in the presence of a peer.
Peers can influence young drivers' behaviour either directly, through verbal encouragement, or indirectly, through the drivers' perceptions of how others think they should drive (Horvath et al., 2012) . Passengers that verbally encourage the driver to perform risky behaviours are exerting 'active' influence, which is observable, involves action by the passenger and occurs within the driving context. Indirect or 'passive' influence is unobservable, originates outside the driving context and relates to the driver's perceptions of pressure from the passenger.
Social Identity Theory (SIT) suggests that to strengthen feelings of group membership, people are motivated to behave in accordance with the group's norms (Tajfel, 1982) . Thus young drivers are affected by passive peer influence because the presence of passengers implicitly encourages the driver to behave in accordance perceived group norms (Allen & Brown, 2008) . (2015) all find that the perceptions a driver has of their friends' driving behaviour predicts their own driving behaviour. Conner et al. (2003) found that male and female drivers reported feeling normative pressure to speed, and increased speeding intentions, when with peer passengers. Similarly, Bingham et al. (2016) found that young male drivers were only more likely to display greater simulated risky driving behaviour 6 when accompanied by a risk-accepting peer passenger; but not when with a riskaverse one.
Studies comparing the relative impact of active and passive peer influence have been inconclusive. Sela-Shayovitz (2008) found that only passive peer influence (apprehension about friend's evaluations and attaining social prestige) was correlated with driving violations and collision involvement. No correlations with active peer influence were found. Similarly, Ouimet et al.'s (2013) simulator study found that the mere presence of a male teenage passenger in the vehicle with a male teenage driver reduced their attention to the road. Horvath et al. (2012) later failed to replicate this finding -reporting similar levels of speeding intentions arising from both active and passive peer influence. Most recently, Gheorghiu, Delhomme and Felonneau (2015) , using a scenario task, found that only active (not passive) pressure had an effect on estimated speeding behaviour.
The presence of peer passengers is widely accepted as a risk factor for collisions in young drivers, but the research into how passive and active peer influence affects young drivers is still in its infancy, and contradictory findings are emerging. The studies reported here aimed to develop our understanding of how peers influence young drivers' risky driving and to so inform the design of road safety interventions (RSIs). If young drivers engage in more violations because they perceive risky driving to be a means of gaining prestige within their peer group, we might be able to use this susceptibility to peer influence in the design of RSIs -by using the peer group to exert positive influence. In the first study we explored the relationship between susceptibility to peer influence and young drivers' engagement in risky driving -specifically how different types of active and passive peer influence predicted self-reported engagement in risky driving. In the second, we used this insight to facilitate and evaluate a novel peer-to-peer education intervention. 
Materials
We used three self-report measures. 
Procedure
Participants completed the three self-report measures and provided demographic information on-line. 
Results

Reliability of Measures
Reliability analyses were conducted, the alpha scores indicate good or very good reliability for all measures: SPI α = .83, RPI α = .74 and BYNDS α = .92. Table 1 The data was collapsed across gender for the remaining analysis. Correlations presented in Table 2 suggest that when young drivers report feeling influenced by their peers they also report higher rates of various road traffic violations. Susceptibility to both active and passive peer influence is associated with self-reported driving violations. High resistance to peer influence was not associated with significantly fewer road traffic violations. As the peer influence measures were correlated with each other, variance inflation factors (VIF) were used to assess the degree of collinearity between them. There are various recommendations in the literature regarding acceptable levels of VIF. Most commonly, a value of 10 has been regarded as the maximum level of VIF to accept (e.g. Hair et al., 1995; Kennedy, 1992; Marquardt, 1970; Neter et al., 1989) ; and this corresponds to the tolerance recommendation of .10. When the two non-significant measures of peer influence were removed from the model, adjusted R Square increased from .38 to .39, with an R Square change of -.001. This change was non-significant F(2, 149) = .14, p> .05; and therefore it can be assumed that AFE and PTV do not explain any additional variance.
Descriptive analyses and gender
Discussion
The data suggest that high susceptibility to peer influence is related to more selfreported risky driving behaviours and that attaining social prestige (passive influence) and peers intervening in decisions (active influence) were the specific aspects of peer influence that predict violations. Resistance to peer influence was not associated with road traffic violations, and nor was apprehension of friends' evaluations or drivers feeling pressure to make traffic violations. Broadly the findings provide further evidence that when young adults report being highly susceptible to peer influence, they also report engaging in riskier driving behaviours. Following Horvath et al. (2012) , both active and passive forms of peer influence are implicated in this process.
So young drivers who reported committing the most road traffic violations were most influenced by their peers in two specific ways: as a means to attain prestige within their social group and by accepting their peers' intervention in their driving. They were not influenced by 'apprehension of friends' evaluations'
or 'pressure to make violations'. Together these finding suggest that young drivers perceive the input of their peer passengers to be collaborative, rather than coercive; and they appear to be using their passengers to help them decide their driving behaviour (be it safe or dangerous) through a shared understanding of what is appropriate driving behaviour, a group norm. In line with SIT, if risky driving is sanctioned by the peer group then the driver will engage in risky driving to attain a higher social standing.
What follows is that RSIs may be able to utilise the susceptibility of young people to peer influence -by using that influence for positive effect. There are two main ways in which our knowledge of peer influence might be used in the design of RSIs. If peers themselves challenged the perception that risky driving is an appropriate way to act, reduced the social norm, this might lessen young drivers' engagement in risky driving because the need to do it to attain prestige will have been eliminated. Second, RSIs might seek to provide young drivers with strategies to identify and resist peer influence. In the study below we design, pilot and evaluate the efficacy of a peer to peer RSI for young drivers.
Study 2:
Investigating the efficacy of a pilot peer-to-peer road safety intervention
Introduction
The rationale for peer education is informed by SIT, social learning theory (Bandura, 1976; 1986) , social inoculation (McGuire, 1964) and social norms (Baric, 1977) . This background posits that friends look for advice from their friends, and are influenced by the expectations, attitudes and behaviour of the social group to which they belong (Lindsey, 1996) . Peer education has been used to improve young peoples' wellbeing in many realms health behaviour, such as nutrition, sexual health and alcohol consumption, and there is evidence that it is effective (Story et al., 2002; White et al., 2009 ) and that peer leaders are as effective, if not more, than adult educators (Mellanby, Rees & Tripp, 2000) .
Peer education has also been used in the US to target risky driving. An early evaluation (Bell et al., 1991) found that peer tutoring improved driving and So although the introduction of GDL may explain some of the reduction in fatal collisions in Texas, it is unlikely that GDL can account for all of it. In addition, regions where both GDL and TITDS have been introduced have seen a 14.6% greater reduction in teen collision fatalities than regions with only GDL. This suggests that a substantial, and significant, proportion of the reductions in teen crashes may be due to the efficacy of the programme (Geedipally et al., 2012) . Encouraged by the apparent success of TITDS, the creators have devised a newer version 'U in the Driver Seat', dedicated to improving the risk awareness of University-age young drivers.
To our knowledge there are currently no peer-to-peer education programmes in the UK that mirror 'Teens in the Driver Seat' or 'U in the Driver Seat'. The UK-based 'Wasted Lives' is a one-day event that uses interactive peer to peer learning but the content is designed and delivered by road safety professionals. Here we adopted the TITDS model to pilot a peer education intervention for University-age students with both content and delivery controlled by the peer group. We compared this intervention with a standard 'fear appeal' road safety film -focussing on the negative and shocking consequences of collisions. months. Five undergraduates (aged 18 -21 years) were recruited to become peer leaders (PLs) through the undergraduate apprenticeship scheme (an unpaid scheme offering students research experience).
Method
Design
A longitudinal mixed design compared the effectiveness of a peer-to-peer intervention (P2P) with standard fear appeal videos (FE) and a no intervention control (CO) at two time points (within subjects) -pre-intervention and follow up.
There were three dependent measures: attitudes towards risky driving, selfreported engagement in risky driving, and intentions to reduce risk.
Materials
Pre-intervention and follow-up questionnaires
The impact of the interventions was measured with two self-report measures.
Risky driving behaviour (RDB), adapted from Tisdale (2013): Participants were asked how often they had committed 10 risky driving behaviours (e.g. text messaging, driving 10mph over speed limit) during the last month.
Attitudes and intentions towards risky driving (A&I), adapted from Burgess (2011):
A series of 18 statements probed attitudes and intentions towards risky driving (e.g. 'It's ok if you don't wear a seatbelt on short journeys').
These measures were used in preference to the BYNDS as they are quicker to complete -so reducing the risk of losing opportunity-sampled participants through an overly-long procedure.
P2P Intervention Materials
Three sets of materials, designed and produced by the PLs, defined the P2P intervention.
Young Driver Quiz: PLs conducted their own research on young driver risk factors and created an interactive road safety quiz based on the evidence they found. The quiz included 7 multiple choice answer questions and a subsequent quick-fire round for multiple winners. Example questions included: 'How much slower are 14 your reaction times when driving and using a mobile phone at the same time?'; 'Taking some drugs is likely to affect your driving. What should you do?'
Games with Beer Goggles: PLs led participants through 4 games (based on sobriety tests and divided attention tasks) that were designed to highlight the effects of drink-driving and distractions on driving. Participants played them while wearing special lenses, Drunkbuster Vision Impairment Goggles, also known as 'beer goggles', which replicate the visual impairment effects of excessive drinking.
These goggles were provided on-loan from the Devon and Somerset Fire and
Rescue Service. The games were: walking in a straight line (heel to toe with each step); picking out a driving license card from a set of irrelevant cards on the floor; throwing a tennis ball into a bucket; writing a text message whilst walking through a series of obstacles. Throughout the games a presentation was played on continuous loop, displaying facts and statistics on young drivers and drink-driving
Participants also played a 'morning after calculator' game, a public drink driving tool designed by the road safety charity Brake and accessed from a web link. The calculator indicates how long it will take to be safe to drive, based on the number and type of drinks an individual has consumed. The tool used in this study is no longer available but similar resources are available elsewhere (e.g. the 'Morning After' app from Stennik, available from: http://morning-after.org.uk/).
Additional Communications: During the one-month intervention period PLs sent participants email and text reminders encouraging safe driving. Reminders focused on, speeding, drink driving, using a mobile phone and carrying peer passengers.
FE Group materials
The FE intervention was defined by three road safety awareness films that were designed by Department for Transport, Brake, and a Welsh Government Public Service Announcement (PSA). The first depicted a road traffic collision in which one of the passengers was not wearing a seat belt (31 secs; available at:
https://www.youtube.com/watch?v=g-9JR2P4wWI). The second depicted the aftermath of a road traffic collision involving a young driver (122 secs; available at:
https://www.youtube.com/watch?v=aiAn21oa-J0). The third depicted a road traffic collision occurring as a result of a young driver texting while driving (255 secs; available at: https://www.youtube.com/watch?v=R0LCmStIw9E).
Procedure
Under the supervision of the lead researcher, PLs designed and delivered the P2P intervention. The FE group viewed the road safety videos in one sitting. All groups completed the follow-up questionnaires 4 weeks after the end of their intervention, where they were asked whether they had been exposed to any additional road safety material since the end of the intervention. The data collection schedule is described in Table 3 . Table 3 . Data collection schedule 4. Results
Reliability of Measures
Reliability analyses indicate reasonable internal consistency -RDB pre-intervention α = .56; RDB follow-up α = .69; A&I pre-intervention α = .66; A&I follow-up α = .68.
Although they do not achieve the optimal value α = .70 suggested by Nunnally (1978), Cortina (1993) notes that the number of scale items should be consideredand a reasonable alpha with few items may represent better internal consistency than a larger alpha with more items. As the measures here contained only 10 (RDB) and 18 (A&I) items, the alpha values were considered adequate.
Effects of the Intervention
Where high numbers represent more risky behaviour, participants' mean sum RDB score was 15.3 (range 10-25) pre-intervention; and 14 (range 10-23) at follow-up. 
General Discussion
The findings here are in line with previous research on peer influence in that high susceptibility to peer influence is found to be related to more self-reported risky driving behaviours. We are able to be more specific about the nature of the peer influence effect, finding that it is attaining social prestige (passive influence) and peers intervening in decisions (active influence) that predict self-reported driving violations. When susceptibility to peer influence is utilised for the good -by using peers to design and deliver a safer driving intervention, the intervention results in safer attitudes and intentions at follow-up. This work adds to the evidence in favour of peer to peer education in road safety. Geedipally, Henke & Teffe (2012) evaluated the Teens in the Driver Seat programme, and found improved risk awareness, seat belt use, and reductions in mobile use while driving, in teenagers.
Using a similar model for the peer to peer intervention, our work indicates that the value of peer to peer education may extend beyond teens, and also be effective for young people in their early twenties, who are still also influenced by their peers.
Some evaluations have failed to find consistently positive effects on risky driving of peer education. Cristini et al. (2005) evaluated the effects of a peer education intervention on young peoples' alcohol use and drink driving. Three months the intervention, peer education participants had increased knowledge of the risks of driving after drinking, but they didn't report any improvements in their attitudes toward drink driving or drink driving behaviour. Concluding that peer education had an impact on participants' knowledge, but not behaviour, the authors suggested this might have been because the intervention was a one-off event, which did not provide an adequate 'dose of intervention'. They suggested that peer education might need multiple 'doses of intervention' to produce longterm changes in behaviour. Fylan (2009) also found that the Wasted Lives programme had limited long-term success and considered that this might be a result of it being a one-off event. The peer-to-peer intervention administered here was conceived with these previous evaluations in mind and was deliberately not a one-off event, but was active for four weeks. Participants had many opportunities during the intervention to have the safe driving message reinforced, through multiple events and email reminders.
Peer-to-peer interventions tend to differ from more traditional forms of intervention as they rely much less heavily on the use of fear appeal techniques.
Previous evaluations have found that fear appeals have limited efficacy, despite their substantial cost and continued use (e.g. McKenna, 2010) . In addition, it has been suggested that young driver RSIs need to incorporate a wider range of behavioural change techniques to better support them in becoming safer (Fylan & Stradling, 2014) . The intervention presented here moved away from the fear appeal model and instead used young people to challenge the perception that risky driving is a means of gaining social standing within the peer group. By doing this, the intention was that young drivers would not feel the need to engage in high-risk behaviour and thus would report lower intentions to drive dangerously. Siegel's (2014) research supports this strategy, he suggested that removing the 'rewarding' aspects of risky driving would make young drivers less likely to want to engage in it (Siegel, 2014) . In this way if a young driver's social group no longer considers risky driving to be acceptable, then they will have nothing to gain by engaging in it, and this should lead to safer driving.
The use of peer education for improving young drivers' risky behaviour is in its infancy; and we note the over-representation of female participants within the studies reported here, potentially limiting the generalisability of the findings.
However peer education has been used in various other adolescent risky health domains such as improved nutrition (Story et al, 2002) , less alcohol consumption (White et al, 2009 ) and less smoking (Mellanby et al, 2000) , with evidence of success for both males and females. Despite endorsements from various sources advocating the development of this form of intervention in road safety (e.g. Cristini et al., 2005) few studies document their existence or evaluate their efficacy. The findings here support the idea that peer education might be a useful way to reduce young drivers' risk and provides a starting-point to further develop peer-to-peer education.
